Searching PAJ Page 1 489 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2004-01 871 1 

(43)Date of publication of application : 22.01 .2004 



(51)lnt.CI. C08G 59/50 



(21) Application number : 2002-176979 (71)Applicant : MITSUBISHI GAS CHEM CO INC 

(22) Date of filing: 18.06.2002 (72)lnventor : ICHIKAWA TETSUSHI 

KUWABARA HISAMASA 
ECHIGO MASATOSHI 



(54) METHOD FOR CONTROLLING POT LIFE OF EPOXY RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for controlling a pot life in normal 
temperature curing of an epoxy resin composition. 

SOLUTION: In the method for controlling the pot life, an epoxy resin curing agent consisting 
essentially of a polyamino composition containing a polyamino compound having a specific 
structure and being superior on safety and hygiene and having good storage stability and 
obtained by addition reaction of the polyamino compound having the specific structure with 
styrene is used. 



LEGAL STATUS 

[Date of request for examination] 26.05.2005 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 



http://wwwl9.ipdLncipi.go.jp/PAl/result/detail/main/wAAAdwayeYDA41601 871 IPl .htm 4/13/06 



AN 
DN 
ED 
TI 
IN 
PA 
SO 



2004:52931 CAPLUS 
140:112205 

Entered STN: 22 Jan 2004 

Controlling of pot life of epoxy resin compositions 



Ichikawa , Satoshi ; Kuwahara , 
Mitsubishi Gas Chemical Co. 
Jpn. Kokai Tokkyo Koho, 8 pp. 
CODEN: JKXXAF 
Patent 
Japanese 
ICM C08G059-50 

37-6 (Plastics Manufacture and Processing) 
FAN.CNT 1 

PATENT 



Hisamasa; Echigo, Masatoshi 
Ltd., Japan 



DT 
LA 
IC 
CC 



NO. 



PI JP 2004018711 
PRAI JP 2002-176979 
CLASS 

PATENT NO. CLASS 



KIND 



A2 



DATE 



20040122 
20020618 



APPLICATION NO. 



JP 2002-176979 



DATE 
20020618 



PATENT FAMILY CLASSIFICATION CODES 



JP 2004018711 ICM C08G059-50 

IPCI C08G0059-50 [ICM, 7] 

IPCR C08G0059-00 [I,C]; C08G0059-50 [I, A] 

PTERM 4J036/AA01; 4J036/AD08; 4J036/DA05; 4J036/DA09; 

4J036/DB06; 4J036/DB14; 4J036/DB25; 4J036/DB27; 
4J036/DC03; 4J036/DC04; 4J036/DC05; 4J036/DC06; 
4J036/DC09; 4J036/DC10; 4J036/EA03; 4J036/HA13 
AB Title pot life is controlled using curing agents containing 

PhCH2CH2NRlCH2ACH2NR2R3 (A = C6H4, cyclohexylene; R1-R3 = H, phenethyl) 
prepared by addition of A(CH2NH2)2 (A = same as above) to styrene. Q;husj , 
Epikote 82 8 (bisphenol A epoxy resin) , m-xylylenediamine - styrene adduct , 
and modified polyamine (prepared from m-xylylenediamine, PhOH, and HCHO) 
were mixed and stored in a cup at 23^ and 50% RH to show pot life 
15 min. 

ST epoxy resin crosslinker xylylenediamine styrene adduct; pot life control 
bisphenol A epoxy resin; formaldehyde phenol xylylenediamine copolymer 
crosslinker 
IT Phenolic resins, preparation 

RL: IMF (Industrial manufacture); RCT (Reactant) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(aminoplast- ; controlling of pot life of epoxy resin compns. using 
curing agents containing styrene -diamine adducts and optionally other 
polyamines) 
IT Crosslinking agents 

(controlling of pot life of epoxy resin compns. using curing agents 
containing styrene-diamine adducts and optionally other polyamines) 
IT Epoxy resins, reactions 

RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(controlling of pot life of epoxy resin compns. using curing agents 
containing styrene-diamine adducts and optionally other polyamines) 
IT Aminoplasts 

RL: IMF (Industrial manufacture); RCT (Reactant); PREP (Preparation); RACT 
(Reactant or reagent) 

(phenolic; controlling of pot life of epoxy resin compns. using curing 
agents containing styrene-diamine adducts and optionally other polyamines) 
IT 100-42-5DP, Styrene, reaction products with diamines 

1477-55-ODP, m-Xylylenediamine, reaction products with styrene 
2579-20-6DP, 1, 3-Bis (aminomethyl) cyclohexane, reaction products 
with styrene 572 14- 10 -5P, Formaldehyde -phenol -m-xylylenediamine 
copolymer 84665- 16 -7P 

RL: IMF (Industrial manufacture); RCT (Reactant); PREP (Preparation); RACT 

(Reactant or reagent) 

(controlling of pot life of epoxy resin compns. using curing agents 
containing styrene-diamine adducts and optionally other polyamines) 



100-42- 5 , Styrene , reactions 1477-55-0/ 

m-Xylylenediamine' 2579-20-6, 1, 3-Bis (aminomethyl) cyclohexane 
25068-38-6, Epikote 828 

RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(controlling of pot life of epoxy resin compns. using curing agents 
containing styrene -diamine adducts and optionally other polyamines) 



DERWENT-ACC-NO: 



2004-286758 



DERWENT-WEEK: 



200438 



COPYRIGHT 2006 DERWENT INFORMATION LTD 



TITLE : 



Pot-life regulation of epoxy-resin composition, involves 
using epoxy resin hardener having polyamino composition 
containing polyamino compound which is addition prodit 
of polyamino compound with styrene and side chain radical 
structures 



PATENT- ASSIGNEE: MITSUBISHI GAS CHEM CO INC [MITN] 



PRIORITY- DATA: 2002 JP-0176979 (June 18, 2002) 



PATENT- FAMILY: 
PUB -NO 

JP 2004018711 A 



PUB- DATE 

January 22, 2004 



LANGUAGE 
N/A 



PAGES 
008 



MAINIPC 
C08G 059/50 



APPLICATION-DATA : 
PUB-NO 

JP2004018711A 



APPL-DESCRIPTOR 
N/A 



APPL-NO 
2002JP0176979 



APPL-DATE 
June 18, 2002 



INT-CL (IPC) : C08G059/50 



ABSTRACTED- PUB-NO: JP2004018711A 
BASIC-ABSTRACT: 

NOVELTY - The pot-life of an epoxy resin composition is regulated using an 
epoxy resin hardener which has a polyamino composition. The composition 
contains polyamino compound (B) chosen from addition product obtained by 
addition reaction of polyamino compound (A) with styrene and structures of side 
chain radical (2) differing from each other. 

DETAILED DESCRIPTION - The pot-life of an epoxy resin composition is regulated 
using an epoxy resin hardener which has a polyamino composition. The 
composition contains polyamino compound (B) chosen from addilon product 
obtained by addition reaction of polyamino compound (A) with styrene and 
structures of side chain radical of formula (2) differing from each other. The 
polyamino compound has formula (1) : 

H2N-H2C-A-CH2-NH2 (1) 

A = phenyl ene group of <yclohexylene group; and 
R1-R3 = H or phenethyl group. 

USE - For regulating pot life of an epoxy resin composition. 

ADVANTAGE - The method improves the storage stability of the epoxy resin 

composition. 

CHOSEN- DRAWING: Dwg.0/0 

TITLE-TERMS: POT LIFE REGULATE EPOXY RESIN COMPOSITION EPOXY RESIN HARDEN 
COMPOSITION CONTAIN COMPOUND ADD PRODUCT COMPOUND STYRENE SIDE 
CHAIN RADICAL STRUCTURE 

DERWENT- CLASS: A21 A60 

CPI-CODES: A05-A01B1; A08-D03; 



4/13/06, EAST Version: 2.0.3.0 



JP,2004-018711,A [DETAILED DESCRIPTION] 



Page 1 of 7 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the pot-life accommodation approach of the epoxy resin constituent 
characterized by mixing with other components as an indispensable component of an epoxy resin curing 
agent, and using the specific poly amino constituent. 
[0002] 

[Description of the Prior Art] 

It is known widely that the various Pori amino compounds are used as an epoxy resin curing agent and 
its raw material. The epoxy resin constituent for room temperature setting using these epoxy resin curing 
agents is especially used for engineering works and the construction fields, such as lining, reinforcement 
and repair of the coating fields, such as a vessel, a bridge, and an anticorrosive paint for land-and-sea top 
iron structures, and the concrete structure, flooring of a building, lining of a water-and-sewage facility, 
pavement material, and a binder, widely. The epoxy resin curing agent which makes a raw material the 
Pori amino compound and this which are shown by (1) formula mentioned later especially has the 
features, such as giving the epoxy resin hardened material excellent in a water resisting property and 
chemical resistance which gives the gloss and the epoxy resin hardening paint film excellent in smooth 
nature which give good hardenability to an epoxy resin constituent as compared with the epoxy resin 
curing agent which makes a raw material other Pori amino compounds and this. 
[0003] 

On the other hand, since the epoxy resin curing agent which makes a raw material the Pori amino 
compound and these which are shown by (1) formula has high reactivity with an epoxy resin, in room 
temperature setting, the epoxy resin constituent has short pot life, and has the fault that workability is 
bad. 
[0004] 

when the SHINOECHIRU-ized Pori amino compound obtained firom the former by the Michael addition 
reaction of the Pori amino compound and acrylonitrile is used as an epoxy resin curing agent, giving 
long pot life to an epoxy resin constituent is known (for example, the Kakiuchi a new epoxy 

resin, 186 pages, Shokodo, (1985)), and it mixes to the epoxy resin curing agent which makes a raw 
material the Pori amino compound and these which are shown by (1) formula, and pot life is adjusted - 
things can be carried out. However, since acrylonitrile is specified as specified chemical substances and 
a deleterious substance, in recent years, its mixing and using this Pori amino compound for an epoxy 
resin curing agent fi-om on insurance health is decreasing. 
[0005] 

Moreover, JP,1 1-80322,A is the hypoviscosity by the Michael addition reaction of the Pori amino 
compound and an unsaturated-carboxylic-acid ester compound. Although the pot-life extension 
approach in the room temperature setting of the epoxy resin constituent with which harmfiil nature used 
this compound as an epoxy resin curing agent about the low compound is indicated Since the amino 
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group and an ester group exist in this compound, ester transamidation advances during preservation. A 
viscosity rise arises by generation of an amide, preservation stability is bad, and in order that an ester 
group may decrease, when it is used as an epoxy resin curing agent, the pot-Ufe accommodation 
effectiveness of an epoxy resin constituent becomes small. 
[0006] 

[Problem(s) to be Solved by the Invention] 

As an indispensable component of an epoxy resin curing agent, the purpose of this invention is 
insurance health top dominance, uses the poly amino constituent with which preservation stability 
contains the Pori amino compound of good specific structure, mixing it with other Pori amino- 
compound components, and is to offer the accommodation approach of the pot life in the room 
temperature setting of an epoxy resin constituent. 
[0007] 

[A means to solve invention] 

this invention persons are obtained by the addition reaction of the Pori amino compound and styrene 
with which are insurance health top dominance and preservation stability is indicated to be by good (1) 
formula, as a result of inquiring wholeheartedly. (2) That the pot life in epoxy resin constituent room 
temperature setting can be adjusted by using the poly amino constituent which uses as an indispensable 
component the Pori amino compound which consists of each addition product which is shown by the 
formula, and with which the configurations of a side chain radical differ mutually, mixing with other 
Pori amino-compound components Header, It resulted in this invention. 
[0008] 

That is, this invention is obtained by the addition reaction of the ^ori amino-compound A and styrene 
which are shown by (1) formula^ and offers the pot-life accommodation approach of the epoxy resin 
constituent characterized by using the epoxy resin curing agent containing the poly amino constituent 
which uses as an indispensable component Pori amino-compound B which is at least one chosen from 
each addition product which is shovm by (2) formulas , and with which the configurations of a side chain 
radical differ mutually. 
[Formula 3] 

H2N-H2C-A-CH2-NH2 (1) 



[Formula 4] 

<Q>-CH2CH2^ .R2 (2) 

\^ ^NCH2-A-CH2N:^„^ 



[0009] 

[Embodiment of the Invention] 

As Pori amino-compoimd A shown by (1) formula used by this invention, an orthochromatic xylene 
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diamine, meta-xylylene diamine, PARAKI silylene diamine, 1, 2-bis(aminomethyl) cyclohexane, 1, 3- 
bis(aminomethyl) cyclohexane, 1, and 4-bis(aminomethyl) cyclohexane etc. is raised. In this, especially 
a desirable thing is a meta-xylylene diamine, 1, and 3-bis(aminomethyl) cyclohexane. 
[0010] 

It is obtained by the addition reaction of said amino-compound A and styrene, and is set to amino- 
compound B used by this invention from at least one compound chosen from each addition product 
which is shown by (2) formulas, and with which the configurations of a side chain radical differ 
mutually, each addition product from which the configuration of a side chain radical differs mutually 
here ~ (2) types - setting - both Rl R2 and R3 ~ although — the addition product the addition product 
the addition product which is hydrogen, and any whose two are hydrogen, and whose remaining one is a 
phenethyl radical, and any whose two are phenethyl radicals and whose remaining one is hydrogen, and 
any ~ although ~ it is the addition product which is a phenethyl radical. In this invention, these addition 
products are used as independent or mixture. 
[0011] 

In this invention, in case amino-compound B is manufactured, it is desirable to use the catalyst which 
presents strong base nature. For example, although there are alkali metal, an alkali-metal amide, 
alkylation alkali metal, etc., it is an alkali-metal amide (general formula MNRR': in M, alkali metal 
becomes independent, in N, nitrogen, R, and R' becomes independent respectively, and they are 
hydrogen or an alkyl group) preferably, and especially lithium amide (LiNH2) is desirable. 
[0012] 

In this invention, Pori amino-compoxmd components other than the polyamide compoxmd B are chosen 
from the denaturation Pori amino compound with which the poly amino constituent makes a raw 
material the aliphatic series Pori amino compound, the alicycle group Pori amino compound, the 
aromatic series Pori amino compound, and tiiese, including said polyamide compound B as an 
indispensable component. The denaturation Pori amino compoxmd of the alicycle group Pori amino 
compound whose A of the denaturation Pori amino compound of the aliphatic series Pori amino 
compound whose A of the Pori amino compoxmd shown by (1) formula in these Pori amino compoxmds 
is a phenylene group, or the Pori amino compoxmd shown by (1) formula is a cyclo hexylene radical is 
desirable. 
[0013] 

By at least one approach chosen from denatxiration according the Pori amino compound which is a raw 
material to the Mannich reaction of a phenol system compoxmd and an aldehyde compoxmd, 
denatxiration by the reaction v^th an epoxy compoxmd, the denatxiration by the reaction with the 
compound which has a carboxyl group, and denatxiration by the Michael reaction with an acrylic 
compoxmd, said denaturation Pori amino compoxmd denatxiralizes and is obtained. 
[0014] 

Although the mixed rate of said Pori amino-compoxmd B and other Pori amino-compoxmd components 

is chosen as arbitration and it is not limited especially, the pot life of an epoxy resin constituent becomes 

long, so that there are many mixed rates of Pori ammo-compoxmd B. Therefore, the epoxy resin 

constituent which has the pot life suitable for the pxirpose is obtained by selecting this mixed rate 

appropriately. 

[0015] 

[Example] 

This invention is not limited by these examples although an example explains this invention concretely 

below. 

[0016] 

The synthetic example 1 

Meta-xylylene diamine (it is described as Mitsubishi Gas Chemical Co., Inc. make and Following 
MXDA) 817.2g (6.0 mols) and lithixim amide (reagent made from Merk) 2.9g (0.13 mols) were taught 
to two liter flasks equipped with chximing equipment, a thermometer, nitrogen installation tubing, the 
tap funnel, and the cooling pipe, and the temperatxire up was carried out to 80 degrees C xmder the 
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nitrogen air current, agitating . Styrene (Wako Pure Chem make, special grade chemical) 625. 2g (6.0 
mols) was dropped over 2 hours, keeping at 80 degrees C. It maintained at 80 degrees C after dropping 
termination for 1 hour. 

23. 4g (1.3 mols) of water of 10 time molar quantity of the lithium amide cooled and taught to the room 
temperature after that was added, and it agitated. The precipitate in the liquid in a flask wa s distilled off 
by filtration, water was distilled off by vacuum distillation after separation, an d poly amino constituent 
A1380.7g was obtained. 
[0017] 

The synthetic example 2 

MXDA681.0g (5.0 mols) and lithium amide 3.7g (0.16 mols) were taught to the same flask as an 
example 1, and the temperature up was carried out to 80 degrees C imder the nitrogen air current, 
agitatmg. Styrene 781.5g (7.5 mols) was dropped over 2.5 hours, keeping at 80 degrees C. It maintained 
at 80 degrees C after dropping termination for 1 hour. 28. 8g (1.6 mols) of water of 10 time molar 
quantity of the lithiimi amide cooled and taught to the room temperature after that was added, the same 
actuation as the synthetic example 1 was performed, and poly amino constituent B1395.6g was obtained. 

[0018] 

The synthetic example 3 

1 and 3-bis(aminomethyl) cyclohexane (it is described as Mitsubishi Gas Chemical Co., Inc. make, 
following 1, and 3-BAC) 853.2g (6.0 mols) and lithium amide 3.0g (0.13 mols) were taught to the same 
flask as the synthetic example 1 , and the temperature up was carried out to 80 degrees C under the 
nitrogen air current, agitating. Styrene 625. 2g (6.0 mols) was dropped over 2 hours, keeping at 80 
degrees C. It maintained at 80 degrees C after dropping termination for 1 hour. 23. 4g (1.3 mols) of water 
of 10 time molar quantity of the lithium amide cooled and taught to the room temperature after that was 
added, the same actuation as the synthetic example 1 was performed, and the 1409.3 g poly amino 
constituent C was obtained. 
[0019] 

The synthetic example 4 

1 and 3-BAC71 l.Og (5.0 mols) and lithium amide 3.7g (0.16 mols) were taught to the same flask as the 
synthetic example 1, and the temperature up was carried out to 80 degrees C under the nitrogen air 
current, agitating. Styrene 781.5g (7.5 mols) was dropped over 2.5 hours, keeping at 80 degrees C. It 
maintained at 80 degrees C after dropping termination for 1 hour. 28.8g (1.6 mols) of water of 10 time 
molar quantity of the lithium amide cooled and taught to the room temperature after that was added, the 
same actuation as the synthetic example 1 was performed, and the 1424.4 g poly amino constituent D 
was obtained. 
[0020] 

The synthetic example 5 

MXDA612.9g (4.5 mols) and phenol 423. 45g (4.5 mols) were taught to the same flask as an example 1, 
and the temperature up was carried out to 80 degrees C imder the nitrogen air current, agitating. 
Formalin (37% water solution of 8% methanol content) 243.3g (3.0 mols) was dropped over 1.5 hours at 
80 degrees C. After dropping termination, the temperature up was carried out to 100 degrees C, and the 
reaction was performed for 1.5 hours. The temperature up was carried out to 150 degrees C over 2 
hours, distilling off water after that, the reaction was performed at this temperature for 1 hour, and 
denaturation Pori amino-compound E1072.0g by the Maimich reaction was obtained. 
[0021] 

The synthetic example 6 

MXDA of the synthetic example 5 was changed into 1 and 3-BAC639.9g (4.5 mols), it compounded by 

the same approach, and denaturation Pori amino-compound F1095.6g was obtained. 

[0022] 

The synthetic examples 7-9 

It mixed at a rate which shows denaturation Pori amino-compound E shown in the poly amino 
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constituent A shown in the synthetic example 1, and the synthetic example 5 in Table 1, and epoxy resin 

curing agent G-I was obtained. 

[0023] 

The synthetic examples 10-12 

It mixed at a rate which shows denaturation Pori amino-compound E shown in the poly amino 
constituent B shown in the synthetic example 2, and the synthetic example 5 in Table 1, and epoxy resin 
curing agent J-L was obtained. 
[0024] 

The synthetic examples 13-15 

It mixed at a rate which shows denaturation Pori amino-compound F shown in the poly amino 
constituent C shown in the synthetic example 3, and the synlhetic example 6 in Table 2, and epoxy resin 
curing agent M-0 was obtained. 
[0025] 

The synthetic examples 16-18 

It mixed at a rate which shows denaturation Pori amino-compound E shown in the poly amino 
constituent D shown in the synthetic example 4, and the synthetic example 6 in Table 2, and epoxy resin 
curing agent P-R was obtained. 

[0026] 

Examples 1-4 

The preservation stability of poly amino constituent A-D obtained in the synthetic examples 1-4 was 

evaluated. The evaluation result was shown in Table 3. 

[0027] 

Examples 5-10 

It blended at a rate which shows epoxy resin curing agent J-L shown in epoxy resin curing agent G-I and 
the synthetic examples 10-12 which were shown in the synthetic examples 7-9 in the bisphenol A mold 
liquefied epoxy resin (trade name: Epicoat 828, product made from Japan Epoxy Resin), and Table 2, 
and the epoxy resin constituent was prepared. The pot life of the obtained epoxy resin constituent was 
measured. The measurement result was shown in Table 4. 
[0028] 

Examples 11-16 

It blended at a rate which shows epoxy resin curing agent P-R shown in epoxy resin curing agent M-0 
and the synthetic examples 16-18 which were shown in the synthetic examples 13-15 in the bisphenol A 
mold liquefied epoxy resin (trade name: Epicoat 828, product made from Japan Epoxy Resin), and Table 
2, and the epoxy resin constituent was prepared. The pot life of the obtained epoxy resin constituent was 
measured. The measurement result was shown in Table 5. 
[0029] 
Table 1] 
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[0030] 
[Table 2] 
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[0031] 
Table 3] 
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[0032] 
Table 4] 
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0033] 
Table 5] 
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[0034] 

Evaluation of the poly amino constituent and an epoxy resin constituent was performed by the following 
approaches. 

<Preservation stability> 

200g of the poly amino constituents was put into the 225ml carboy, they were sealed, and appearance 
change and viscosity change were observed after preservation for one month under the condition of 23 
degrees C and 50%RH. 
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<Pot life> 

lOOg of epoxy resin constituents was put into the 300ml cup made from polypropylene, it was left under 
the condition of 23 degrees C and 50%RH, and the time of concentration to peak exothermic 
temperature was measured. 
[0035] 

[Effect of the Invention] 

The pot life of an epoxy resin constituent can be adjusted by using it, being obtained by the addition 
reaction of the Pori amino compound and styrene with which are insurance health top dominance and 
preservation stability is indicated to are by good (1) formula, and mixing with other Pori amino 
compound components by using as an indispensable component the Pori amino compound which 
consists of each addition product which is shown by (2) formulas, and with which side chain radicals 
differ mutually so that clearly from the above example. Thereby, the epoxy resm constituent which has 
suitable pot life according to the purpose can be obtained. 



[Translation done.] 
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* NOTICES ♦ 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

(1) The pot-life accommodation approach of the epoxy resin constituent characterized by using the 
epoxy resin curing agent containing the poly amino constituent which uses as an indispensable 
component Fori amino-compound B which is at least one chosen from each addition product which is 
obtained by the addition reaction of the Fori amino-compound A and styrene which are shown by the 
formula, and is shown by (2) formulas, and with which the configurations of a side chain radical differ 
mutually. 
[Formula 1] 

H2N-H2C-A-CH2-NH2 (1) 



[Formula 2] 

<;^V-CH2CH2^ /R2 ( 2 ) 

Rl. R2. R3ft^'^a3tLT7K^*fcft7^^^/W£l?fc6o 



[Claun 2] 

The pot-life accommodation approach of an epoxy resin constituent according to claim 1 that Fori 
amino-compound components other than Fori amino-compound B contained in said epoxy resin curing 
agent are at least one chosen from the aliphatic series Fori amino compound, the alicycle group Fori 
amino compound, the aromatic series Fori amino compound, and the denaturation Fori amino compound 
that makes these a raw material. 
[Claim 3] 

The pot-life accommodation approach of the epoxy resin constituent according to claim 1 which is a 
denaturation Fori amino compound with which Fori amino-compound components other than Fori 
amino-compound B contained in said epoxy resin curing agent use as a raw material the Fori amino 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncip..^ 4/13/06 



IP,2004.018711,A [CLAIMS] 



Page 2 of 2 



compound shown by (1) formula. 
[Claim 4] 

The pot-life accommodation approach of the epoxy resin constituent according to claim 2 or 3 obtained 
by at least one denaturation approach that said denaturation Fori amino compound is chosen from 
denaturation by the Mannich reaction of a phenol system compoxmd and an aldehyde compound, 
denaturation by the reaction with an epoxy compound, the denaturation by the reaction with the 
compound which has a carboxyl group, and denaturation by the Michael reaction with an acrylic 
compound. 



[Translation done.] 
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